Load forecasting guides the power company to make some decisions on generation, transmission and distribution of electrical power. This work presents a solution methodology, using fuzzy logic approach for short term load forecasting (STLF) for Adamawa State University, Mubi. The proposed methodology utilized fuzzy reasoning decision rules that use the nonlinear relationships between inputs and outputs. The fuzzy logic model was developed in the Simulink environment of a MATLAB software. The model developed was able to forecast a day ahead load (kW) with a mean absolute error (MAPE) of 6.17% and it was observed that weather parameter (temperature) has significant impact on electrical load.
INTRODUCTION.
Load forecasting is important for power system management; it helps in good planning, scheduling and operation of power system. Load forecasting is a technique used for predicting electrical load. Therefore, it has becomes an important tool for power companies [3, 5] as it gives foresight of consumers' hourly, daily, weekly and even seasonal demand. This in turn helps the company to plan maintenance schedule and operation, thereby guaranteeing energy satisfaction. Load forecasting can be divided into three categories: short-term, medium-term and long-term load forecasts [8] . In this work, design of logic system for short term electrical load forecasting is presented. STLF is a system or method of predicting electrical load with a leading time of one hour to some days. It is obvious that this method gives timely information about human activities and other factors such as weather sensitive parameters, following hourly, daily and weekly cycles [2, 4] . In most literatures, it is practically observed that, the load demand is usually higher during the day time and in the evening [13, 14] . Although, in the late evening, midnight and early morning the load demand is lower may be due to temperature variation. Putting this in mind shortterm forecasting can help in understanding power network reliability. Many methods have been proposed by different authors to forecast electrical load. This includes; linear regression, exponential smoothing, stochastic process, ARMA (autoregressive integrated moving average) models, and data mining models. In recent times fuzzy logic, neural network and Artificial intelligence are also used [1, 7, 9] . Fuzzy logic models have been developed as a solution forecasting method, because the weather parameters can be easily classified unlike the other techniques mentioned above [11, 6] . Also, it does not require a computational mapping of inputs to outputs or no need for precise inputs. Fuzzy logic is simply a means of representing human reasoning [12] . The main components of fuzzy logic are fuzzy set, membership function and fuzzy IF-THEN rule base. IF -THEN rule base is used to convert the fuzzy input into the fuzzy output [2] . In this research, the use of a time of the day, temperature and the previous day load will serve as the input parameters for the short term load forecasting to forecast a day ahead load. The aim of this work is to develop fuzzy logic methodology for short-term load forecasting with the following objectives: to formulate fuzzy logic rules that will facilitate the load forecasting, to compare the actual load and the forecasted load and to check the effect of weather parameter (temperature) on electric load. Fuzzy logic approach has been widely used in short term load forecasting by considering different factors as input variables such as weather parameters (temperature, humidity, wind speed, sun shine, light intensity, rainfall etc), time and historical load data to forecast electric load demand. In [3] short-term load forecasting was carried out using fuzzy logic methodology by considering time and weather parameters to forecast a day ahead load. The model forecasted a day ahead load with error margin of +2.695659% to -1.884780%. Also [13] carried out a research work on "short-term load forecasting using fuzzy logic approach", in the work; short term load forecasting was proposed using time, temperature and similar previous day load as independent variables. Based on the data, rules were prepared using Mamdami implication. MATLAB SIMULINK Software was also used for system design and simulation. The research was carried out based on the load data obtained from Sudan network generation; forecasted load was obtained with an error of +12.14 to -9.48%. Also [5] proposed short term load forecasting using fuzzy logic based on weather sensitive data (temperature, humidity and wind speed) and historical load data for load forecasting. Load data used is from State Load Dispatch and Communication Centre, Rajasthan Vidyat Parasaran Nigam. The work focused on four different cases: Pre-holiday, holiday, post-holiday and working day. The forecasting performance was evaluated and MAPE (mean absolute percentage error) of the model for the four cases were presented as 10.55%, 9.05%, 10.05% and 11.74% respectively. Most of the works reviewed were presented based on the geographical factors affecting electrical load consumption and the available historical load data in their respective regions; hence their results may not be applicable to environments with different geographical factors. Therefore, this work is focused on weather parameter, temperature, time and previous day load of the area under study to forecast a day ahead load based on fuzzy logic approach for short term load forecasting. .
METHODOLOGY 2.1 Data collection and Implementation of Fuzzy Logic
Procedures Hourly data for three days (1 st , 2 nd and 3 rd January, 2016) is collected from two departments, electrical load from maintenance unit and weather parameter (temperature) from geography department of Adamawa State University, Mubi, Adamawa state, Nigeria. Figure 1 shows the information about the data collected. These data will be used for formulation of fuzzy logic rules. As shown in the Figure 1 , it can be seen clearly that, electric load increases with increase in temperature as also shown in [10] . The minimum load obtained is at the midnight to 7.00am in the morning as the temperature is low. Figure 2 shows the proposed block diagram of the fuzzy model with three inputs: temperature, previous day load and time, these are fed into the fuzziffier, then the output of the fuzziffier and the fuzzy rule formulated are also fed into the fuzzy inference system (FIS) where all the information are processed. The output of the FIS is fed to the defuzzification where the crisp value of the forecasted load is produced. In this work, the triangular membership function is adopted; this membership function is flexible on all kinds of data. This is the reason for its consideration.
The input data are classified as shown in Table 1 . 
Membership Function Assignment
Membership function is a graph that defined how each point in the input space is mapped to its member value. This is usually between 0 and 1. The membership function is mapped as depicted in Figures3 (a-d) , as the time, temperature, previous day load and actual load respectively.
Formation of fuzzy rule base
This is the heart of the fuzzy inference system, the heuristic knowledge of the forecast is stored in terms of "IF -THEN" rules, it sends information to the fuzzy inference system, which evaluates the received information and compute the forecasted output, in this case load in kW. The rules base is composed based on the variation of the input parameters as shown in Figure1 
Building of Fuzzy Logic Simulation Model
The fuzzy model is developed as shown in Figure 2 , where the three inputs are multiplexed and send to the fuzzy logic controller with rule viewer, which will process the whole information and produces a crisp output value as shown on the display of Figure4. The rule viewer above shows the plots of antecedent (time, temperature and previous day load) and consequent (forecasted load).
Error Analysis
The absolute percentage error (APE) and the Mean Percentage Error are calculated using Eqn. (1) and (2) ∑ Where n = 24
3. RESULT AND DISCUSSION Table 3 and Table 4 show the actual load, forecasted load and the previous day load while Table 5 shows their average values. Figure 6 . It is observed that, from midnight to early morning the load is low, from 10.00am, the load increases gradually till 2.00pm and it starts to decrease toward the evening, it can also be seen that, the load increases as temperature increases and vice -visa. Figure 7 shows the relationship between load and time of the day as obtained in Table 4 .
The graphs show similar behavior as that of 2 nd January, 2016, with low load from midnight to early morning and high load in the afternoon. Figure 8: Average Load for 2 nd and 3 rd January, 2016 Figure 8 presents the variation of loads with temperature and time of the day. As it can be seen, the peak load was recorded from 10.00am to 4.00pm; this may be attributed to the temperature being high at that time.
CONCLUSION
In this work, fuzzy methodology for short term load forecasting is discussed. Short term load forecasting gives general information about what to generate, transmit and distribute. In this work, the following observations were made; load increases with increase in temperature and forecasted load is higher than the actual load. It is recommended that, in order to have a reliable power supply weather parameter such as temperature must be considered so that adequate information on load can be provided.
